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1.1 The following documents ; 



in said report. 



Guida.ines.C-VI 8 9) Cop^ofllT ** °™ < See 

07 = US 5 504 605 
D8 = US5216411 



(2) EPC for the following reasons: 
2.1 Document 06 discloses mainly in the Abstract 



comprising 

• a LC panel (62), 

• an nominating assembly (36A, 37) with a light source (36), 



not new in the sense of Article 54(1) and 
and figures 1 and 2 a LCD board 
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AapfiuiteN..: 98 106 383.7 



• and a mounting frame (2) accommodating the LC panel and toe illuminating 
assembly and extending along the edges of the outer surface of the board 
("paneP ?) and the side walls thereof (see figure 1 and 2). and including lateral 
mounting holes (71-B) formed in at least one of the side walls of the mounting 
frame (2) which are suitable for receiving fastening pins extending in parallel 
with the plane of the outer surface of the board. 

2.2 Therefore, all of the features of claim 8 are anticipated by corresponding features 
of document 06 and hence, daim 8 is not allowable. 

3 Moreover, the subject-matter of claim 1 is not new in the sense of Article 54(1) 
and (2) EPC over the disclosure of D6 for the following reasons: 

3.1 In addition to the features of claim 1 , D6 discloses a LCD device with a casing 
frame (1 ) in which the LCD board is mounted by its mounting frame by means of 
fastening elements (71 A, 71 B) engaging the mounting frame at at least one of the 
side walls of the board in a direction in parallel with the plane of the outer surface 
of the board .(see figure 1). 

3.? Therefore, all of the features of claim 1 are known in combination from document 
* 05. Hence, claim 1 is not allowable under Article 52(1) EPC. 

4 Furthermore, a portable display device (claim 11) and a computer (claim 12) 
comprising LCD devices are known from prior art document D1 (US 5 276 589; 
see. e.g. Abstract and figure 1). Therefore, claims 1 1 and 12 do not meet the 
requirements of Articles 52-56 EPC. 

5 The further features introduced by the dependent claims 2-7, 9, 10 and 13 are 
concerned with minor technical aspects that fall within the competence of a 
person skilled in the art and, therefore, do not meet the requirements of 
Articles 52-56 EPC. The reason being as follows: 

• Pins used as fastening elements (claim 2) are known 1rom document 01 (see. 
e.g. figure 2 and column 2, fine 58). 

• Support frames with aligned mounting holes (claim 3) are disclosed in 
document D6 (figure 2, elements 2, 42 and 1). 

• Frames with holes and lugs are known from document 06 (figure 1). 
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' mZI^/, 5 ' a T in9 e,eme " ,S <0r SUPP ° rt ,rames « — m document 
D8 (column 6. Imes 7- 1 o and figure 9. elements 1 1 i) 

• lllum.nating assemblies (daim 6) appear to be standard features of LCD 

• A portable computer *th a hinged cover including a LCD board laterally 
fastened is known from document Dl (see figure 1 ). 
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(54) UJDdeMc*,U»bc*^anddujplay cr cawte compr&ng m l£D dwkx 
(57) A LCD device (700, 500) rdudet a LC panel 

(300) having a display area, a fight source joined with FI ~ 7 

the LC panel, a mounting frame (710) frame ooupied to 
a cunaoa ol tie fight unit and odes at the LC panel, an 
casing frame (500). and a fastening element (430) joh- 
ing togeffw the mounting frame and the outer casing 
trame through the aides of the rnounting frame and *e 
cuter casing frame. 
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Description 

The invention rotates to a liquid crystal display 
(LCD) device, a LCO board, a LCD indication devce 
and a corrputer. ecpioaty a portable oornputer com- 
prising the LCO device 

In general, a bqucf crystal cSsplay (LCO) device 
used lor a oampuler cuch as a portable cornputar or tor 
aDortafcMcfap^KStominFg. 1. Ra ti ng to Fig. 1, 
the LCO device include* a (quid crystal panel 20. a 
back fight unit, and a driving oxcurt board 23. The back 
fight unrt is conpriaad of a k*nin«*c^ evrp 11. a tamp 
housing 12 having a Usnape and sui u uncSiig tfx temp 
11. a fight guide 13. a reflector 14 rsftecfing *e incident 
fight from the horizontal direction to ttw vertical dree 
bon. a protection sheet IS contacting tie ight gutoe 13. 
a fnt prism sheet 16 and a second prism sheet 17 set 
on the p i ut e cU i g sheet 15 and oonfler mi rsj the incident 
light from the Sght guide 13 to some cwection, ■ ciftusw 
1 6 cfiftusing the Sght from the first asd teoond pnsms 16 
ard 17 to a viewing area 21 of the igiid crystal pane* 20 
with a certain viewing angle, and a first support frame 
19 supporting these elements. 

Hg. 3 shows a cross-cecborul view of the bgftt- 
W**d%ig ptale 13 showing ■ gradual thickness decrease 
incro o s se ct ion as it extends away from the Sght source 
1 1 . A niiorescent tamp 11 as the Sght source a> (bad el 
• thicker end of the figt*~guk*ng plate 13. When the fk>- 
orascont lamp 11 is turned on, the tight 23 from the 
source 11 is reflected by the lamp housing 12surround- 
irvjtheftjrjrw^tattpll.Theref^ 
through the oo» -section towards the other side (thrv 
ner and) of the fight<oucfing ptale 13 as krtfeated by the 
arrows. Then, the ight spreads al over the surface crl 
the fighi-faadrig pJale 13 and reaches the cfisptay area 
21 (Fig. 1) through the drflusion plate 10. Al the same 
time, a tfw^ftm fransistor formed on the Squtt crystal 
panel controte a corraspuiuaig pixel according to the 
signals from the driving droit 30 (Fig. 1) to selectively 
fra/wrnrt the fight which cdlectivety reaSzes the display 
of images on the display area. 

The Squid crystal cfisptay k ustaly combinad with, 
tx axarnpte. a notabuok computer as an output screen. 
The following method is used to fa the Squkj crystal dis- 
play to a device such as a ratebook computer. 

rWtemr^tor^3aer»13tx^ 
crystal cfisptay. a ground supportirig rials 30 vcispoted 
on the frst fastening frame 19. A irounbng hole 33 is 
termed through the ground supporting plate 30 and the 
first fastening frame 19. as shown in Rg. 3b. Then, the 
ground supporting ptate 30 and the first tasterwig frame 
19 are ftrad by a screw 3 1 as shown in Fig. 3a. fn other 
words, a liqud crystal cfisptay is road to a device such 
as a notebook compute* so as to fasten the frst fasten- 
ing frame 19 and the ground supporting ptate 30 by a 
fastening eJernent such as a screw. 

However, the liquid crystal otsplay becomes thk*er 
duatoth^tengthofthesaew escorting to the method 



as shown jn Figs 3a and 3b. Moreover, since the 
mounting hole 33 kx the screw is formed on the from 
surface of the Squid crystal display, the display area of 
the liquid crystal display becomes narrow. 

s According to the structure oasenbed above, the 
LCD device operates as follows. The fcghl from the lumi- 
nescent lamp 1 1 is inodent on the rear surface of the 
Squid crystal panel 20 through the back bgttf urvL A con- 
trol circuit place on the driving droit board 30 oontrota 

10 the incident Sght on the viewing area 21 of the Squid 
orys&l panel 20 to cfisptay rages and characters. 

Rg. 4 is a drawing showing a plan view of the final 
assembly tfruc&xe of the conversions Squid crystal dis- 
play device. Fig. 4 also shows t* assembled result of a 

15 second support frame 40. liquid crystal panel 20 and 
back Sght unit rawing an assembly structure tor mount- 
ing to a portable computer. The second support frame 
40 is made of metal or plastic, and holds the Squid crys- 
tal panei 20 and the back Sght unit Hwe, the ctfving cir- 

20 ait board 23 is located behind the rear part or the back 
Sght UTil connected to the liquid crystal panel 20 with a 
f lexfcle farn (not shown). 

Fig. 5 shows the esaernbty structure of the Squid 
crystal panel 20 end body 60 of the portable computer 

3S h the oonverttioneJ method. The second support frame 
40 is mounted to a rear case SO of the portable cornpu- 
ter using screws 43 through screw holes 41. A front 
case (not shown) having a blank area adjusted to the 
viewing area is joined at the rear case 50. That is. the 

jo Squid crystal panel 20 is mounted with the rear case SO 
by the screws 43 locked in the normal cfcrecbon of the 
cfisptay surface trrough the screw holes 41 formed on 
that surface. Although not shown in the drawings, the 
front case is mounted on the LCO device, opening the 

35 viewing area 21 and covering the other parts. 

In general, as the size of the portable computer is 
designed for easy movement the same goes tor an M 
copy sheet, tor example. Therefore, the ratio of the view- 
ing area to the whole surface area of the display and the 

40 thickness of the display device sheet the quality of the 
•portable computer. However, in a conventional portable 
computer, screw holes 41 are local ed on edge portions 
of the display surface in order to join the second support 
frame 40 to the rear case SO. As the cfisptay area has a 

<s screw frame area 42 (Fxj. 4) tor loaning the holes 41. 
the ratio of the area of the LC panel to the viewing area 
21 is reduced. 

Furtr>ermore. in the conventional portable compu- 
ter, as the screws 43 are locked to the liquid crystal dis- 

50 play device and the rear case 50 in the normal direction 
of the display surface, the cfisptay part is thick enough to 
form an assembly device 51 tor the screws 43. such as 
screw holes 41. The second support frame 40 is also 
large enough to have a space tor supporting the screw 

55 holes 4i. Thus. H is cGfTcuft to reduce the weight of the 
portable computer. 

Accordingly, a liquid crystal device is needed hav- 
ing a high viewing ratio of the display, low weight, and 
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reduced thickness tor a computer, such as a portable 
computer. 

The present invention is directed to a LCD device, a 
LCD board and a display or corrputer conprising a LCD 
dwflce mat substantialy obviates one or more of fr* 
problems due to arnaatons and dNdvanteges of the 
related an. 

An object of the prawn Invention ■ to ncreeseffie 
ratio of the view r i g area of the Otsptey to nearly the 
*ho*e area of a mounting frame of the ICO board. 

Another object of the present mention is to provide 
a tan, tght weight display uni 

The rrvantion ii etpectafty deeonbed in t>e darns. 

The features and advances of toe aversion wis 
be set ton* in the written de*cnp6on which toJowcand 
in pari wis be apparent from the deecnp*orv or may be 
learned by practice of tte invention. The objectives and 
other advantages of the nvention *a be raafczed and 
attained by the structure rjavtiouavty pointed out in the 
written description and darns hereof as wefl as the 
appended drawings. 

To achieve thase and other advantages and in 
accordance with the purposa the prmart rrverton, 
as errbocted and broadly descrtoed, a ICO device 
acpaciaJly cornprisac a liquid crystal (LC) panel relud- 
•ng « (fsptay ana: a ight source opficafty jonedwttfithe 
LC pene<; a first support frame coupled to a sutece of 
the Ight urd and sides of the LC pane*: a second frame 
<* »g«d to edges of tie LC panel and aides of toe fast 
support frame; an outer casing: and a taU ei Msj part 
joining together the first support frame, the second sup- 
port frame, and the outer casing through the sides of the 
first support frame, the. second support frame, and the 
outer casing. 

In another aspect of the present irivention. • porta- 
ble computer especialy comprises a LCO device having 
e tfaplay surface and a first pturafty of side surfaces; e 
body hiving an input device: a cover, coupled to an 
edge of the body, having a second plurality of dde sur- 
faces: and a taxtening unit attaching the first pferafcty of 
tide surface* of the LCO device to the second plurality 
of tide surfaces of the cover, the LCD device being 
mounted to the cover. 

In another aspect of the present invention, a porta- 
bie corrputer comprises ■ LCO device especialy reaving 
a first side surface: a body having an input device; a 
cover joined with tm body and having a second ado 
eurfaca; and a toning unit joining together the LCD 
device and the cover through the first and second stte 
surfaces of the LCO device and tie cover, respectively. 

In a further aspect of the present invention a LCO 
device comprises a frst support frame tievtu a 1irst fas- 
tening member at a side surface of the first support 
frame; ■ reflector unit adjAcent the frst support frame; a 
Ur/tt source adjacent to the reflector mit a ight gude 
und edjacert the reflector unit a protection unit adjacent 
the ight gutfe utjT. a prism untt adjtcenfl the protection 
unit; a drftusar unit adjacent the prism unit; a LC panel 



ediacent the diffuse- unit, and a second support frame 
having a second fattening member at a side surface of 
the second support frame, wherein the reflector init. the 
protection unit the prism unit, and the dttuser irtt the 

5 LC panel are between the first ard second support 
frame, and the frst and second support frame are 
attached to each other through the first and second fas- 
tening rnembert through the side surfaces of the frst 
and second support frames. ' 

10 * « to be wrJerttood that both tie foregoing gen- 
eral description and the blowing detailed c*scnp6on 
are asarnptary and explanatory end are intended to pro- 
vide further eqpianation of the bveraion as claimed. 
The ecccnpa/iying drawings, which are Induded to 

is provides further urtoerstarxang of the invention and are 
incorporated rt and oonstitUe a part of this specffice- 
ton. jaustrate entxxftments of the rrvention and 
together with the description urve to vqplain the prind- 
pies of the tnvwntoi 

X In the cVawrigs; 

Fig. 1 is a perspective drawing showing the struc- 
ture of the conventional LCO device; 
Fig. 2 is a cross-aecaonaj view of a EgM-guiding 
2S pUtt and a fUxetcent tamp; 

Bg. 3a is a plan view of a LCO showing a screw 
frame of a f irst fastening frame: 
Fig. 3b is a aoss-tectionaJ view of a LCO Husiral- 
ing a first fastening frame, a lamp housing, and 

Fig. 4 shows a plan view of the final assembly struc- 
ture of the LC panel, support frame, and back light 
unit in the conventional LCO device; 
Fig. 5 shows an assembly structure of the LCO 
45 device in the conventional portable computer; 

Fig. 6 is a perspective view showing the assembly 
structure of the parts of the LC board in accordance 
with one emoodirnent of the present invention; 
Fig. 7 is a perspective view the assembly structure 
*0 of a LCO board, e rear cover or casing frame, and a 
front cover in accordance with the present inven- 
tion: 

Fig. 6a and 6b are cross-sectionej side views of a 
LCD board according to the present invention slue- 
«s fratrng mounting holes at a side wafts of the mount- 
ing frame. Fig. 8c showing a sectional part view 
along the section ine in Fig. 6b: art 
Fig. 9 shows an assembly structure of an LCO 
device and portable computer in accordance with 
so the present invention. 

Reference wfll now be made in detail to the pre- 
ferred ernbodiments of the present invention, examples 
of which are ieustrated in the accompanying drawings. 
55 The present invention provides mounting holes tor 
fastening pins on a side wafl of a LCO board instead of 
c*i a front wrtace of a LCO board. For example, fig. 8a 

end 8b show first mounting botes 4 1 Oa formed on oppo- 
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wte side walls erf a mounting frame 710. With reference 
to Fig. 6. the structure of a LCD board according to the 
present invention w* be described in detail 

Referring to ftg. 6. on an inner support frame 190 
made o< ptasac, tor example, c reflector 140. a fight 
guide 130. a protection sheet 150. a find prism sheet 
160. a second prism sheaf 170. adMuser 180, end a LC 
panel 300 are stacked tequen&aiy. The inner support 
frame has a bottom waJ 192 end tour tide Mis 191 
extending at right angles trom the boOom wal On oppo- 
site side wafts 191 of the Inner support trams 190. t plu- 
rality of lateral first torew holes 410a era termed. 

At tie edge of tie ight guide 130. e luminescent 
tamp 1 10 and a lamp housing 120 an) mounted. The 
lamp housing 120 has an Ochape and surrounds the 
harwieecent lamp 110 at three sides adjacent to the 
respective side **J 191 of tie inner support frame. 

tn order to bin the lmer support frame 190. the LC 
panel 300. tie ttumirabng assembly 130-180 and the 
lamp housing 120. a outer support frame 400 p i e h a ab ly 
made of rnetaJ is mounted at the side waff of the inner 
support frame 190. Whan mounted, the outer support 
frame 400 and the inner support frame overlap 
eechofher at tier aide wets 401. 191. At the side wal 
401 of the outer support frame 400, apfurafty of second 
through holes 4i0b aligned with the first torew holes 
410a as shown in Fig. 8a are formed 

n efe naig to figs, Ba and 8b. the outer frame 400 
and the toner frame 190 may be mounted together by a 
panfity of tongues 402 bent into respective depres- 
sions in the side wal o* the inner frame 190. According 
to Fxjs. ebend8c.thesideweiofthe inner frame 190 
is formed with a pturafity of tugs 410e in which the screw 
holes 410e are formed and which extend through 
respective cutouts 410 of tie side wal 401 of the outer 
frame 401. 

Referring to fig. 7. a LCD board 700 comprising the 
nojnting frame 700 e.g. of tie inner support frame 190 
and the outer support frame 400 accomodating the UC 
panel 300 and the Ikmiating axsernbfy (not shown in 
Fig. 7) Is ioined with a casing frame 500 at as side wal 
712 end a front frame 520. the LCO board 700 and the 
castog frame 500 defining a LC0 device according to 
the invention. At the side wal of the casircj frame SOO. 
third through holes 410c signed with the first screw 
holes and second through holes 410*£ *re formed. 
The casing frame SOO and tie 1X0 board 700 are 
joined to each other by fattening devices such as 
damping pins or screws 430, which extend through and 
may be locked to the second and third through holes 
410b and 410c Although not shown in the drawings, the 
screws 430 are locked with the first screw holes 410a. 

m another entxxfirnent in order to join the outer 
support frame 400 and the casing frame SOO. an adhe- 
sive device such as doubf etided adhesrve tape can be 
used instead of the second end tie third screw holes 
410b and 410c This example has an added advantage 
in that no screws or damping pins are needed which 



makes the manutacturng method easy. 

In a further errtxximent. trie casing frame 500 and 
the outer support frame 400 are joined to each other 
using hooks and/or other suitable fastening devices 

5 including adhesWes formed at inner sides of the casing 
frame SOO. This entoodrnent stso does not need fasten- 
ing devices such as screws 430. 

Aooordingf y. tn the present invention, the astern- 
bfing or fastening devices are engaging the side waSs of 

10 the display and are no! ct tie front or back side The 
esterrtilng devices are preferably screws, hooks or. 
edhesive materials, for example. The oVecbon-ot the 
assembling device* is normal to the sUe wan of the das- 
play, that is. peraftet erection with tie front (viewtog) 

if outer surface of the olsptay Moreover, the ass e nt e / io 
devices may be formed on the upper and tower sides of 
the display. 

fW e tii t g to Fig. 9. the LCO board at mounted to a 
portable oomputer. One of the adve/taga* of theporta- 

20 bie oomputer or note book eooorcSng to the present 
invention over the conveniens! portable oomputer is the 
higher ratio of the viewing area. Becaiaae there are no 
fastening elements on the display surface, the outer 
frame of the display area of the present invention m nar* 

3* rower than that o« oonve mi onal ones, Thus, the ratio of 
the view in g area can be majorrized and the thickness of 
the display part ts made thinner than that of corvan- 
ttonafones. 

Furthermore, as the volume of the frames of the 
00 present invention is smaler than that of conventional 
ones, the portable oomputer of the present invention is 
fighter. AotfttonaBy. as it is not necessary to have 
screw*, the cost tor marutKtLring can be rwJucwX 
II w* be apparent to those ski led in the art that var- 
35 bus rnodrfcalions and variations can be made in the 
computer having a LCO device of the present invention 
without departing from the spirit or scope of the inven- 
tion. Thus, it is intended that the present invention cover 
the mcdrficstions and variations of this invention pro- 
40 vided they come within the scope of the appended 
daims and their equivalents. 

Oafma 

45 1. LCO device axnprising a LCO board (700) includ- 
ing e LC panel (300). an etomirwang assembly 
(130-180) with a fight source (110. 120). and a 
mounting frame (710) accomodating the LC panel 
end the geminating assembly and euoan o aig along 

so the edges (401) of the outer surface of the board 
(700) and the side walk thereof, and a casing frame 
(500) in which the LCD board (700) is mounted by 
its rnounting frame (710) by means of fastening ele- 
ments engaging the mounting frame at el least one 

55 of the side walls of the board in a direction in paral- 
lel with the plane of the outer surface of the board. 

2. LCO device according to daim 1. the mounting 
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frame (7 10) including at said at least one skfe waB 
(7 12) a plurality <* lateral mourttang hoiec (410a) 
into which the fastening atoments in the form ot a 
pJurafty of pins (430) art engaged, each of the 
mounting holes end tw pint extending in ■ plana in 
pa/aftet with the plane of lit outer curiae* of the 
board, each o( tw pins extending trough otm of 
adjoining through holes (410c) in respect** tide 
wafts (512) of the casing frame (500). 

X LCD device according to claim 2. the mounting 
frame (710) oompfi siiv «n out* support frame 
(400) and an inner support frame (190) bar? 
attached to each other at their tide watts (401, 191). 
the tide walla of the outer support frame ovenap- 
prtg the side wafts of the inner support frame, at 
least one of the aide wafit of the inner support 
frame being formed with said mounting holes 
(410a) being afigned with respective openings 
(410b, 4l0d) in the adjoining aide wall of the outer 
support frame. 

4. LCO device according to daim 3. the inner support 
frame (190) ncfuding at its at least one side waB 
(191) a piuraTity of lugs (4 10a) formed with the 
mounting notes (410a). the respective cpenngs 
(410d) in the adjoining aide wail (401) of the outer 
support frame (400) being formed as a plurality of 
cutouts each of which receiving one of the lugs, cut- 
outs each of which receiving one of the tugs. 

5. LCO device according to one of claims 2 Id 4. the 
pins being screwed pins or cor ewe (430) and the 
mounting holes in the mounting frame being screw 
holes (410a). 

6. * LCO device according to one of claims 3 to 5. the 

ilurnnsting assombty comprising: 

a reflector unA (140) adjacent to the inner sup- 
port frame (190); 

a fight source (1 10, 120) adjacent to the reflec- 
tor unit: 

a fight guide unit (130) adjacent to the reflector 

unit: 

a protection unit (ISO) adjacent to tie fight 

guide unit; 

a prism unit (160. 170) adjacent to the protec- 
tion unit 

a drffuser unH (180) adjacent to the prism uut; 

the LC panel (300) being placed actacenttothedrf- 
fuser unit and between the dHfusor unit and the 
outer support frame (190). 

7. LCD Oevice according to claim 1 the fastening ele- 
ments being tor mod as double sided adhesive 
strip* between and engaging the mounting frame 



(710) and the casing frame (500) 

8. LCD board (700) comprising a LC panel (300). an 
iUminating asxerrtiy (130-160) with « fight source 

' (110. 120), and a mounting frame (710) accomo- 
dating the LC panel and the Btumnating assembly 
and ertenctng aJong the edges (401) of the outer 
surface of the board (700) and the ckte walls 
thareof. end indOcfcng lateral mounting hofes (410a) 

» tom^inat)ea^oneolthes^wals(7l2)o<tw 
mounting frame tor receiving fastening pins (430) 
extending in peraAeJ with the outer svface of the 
board 

« 9. LCD boanJ (700) eocorcfing to daim 6, the mounting 
frame (710) tc*ii* i saiu an inner support frame 
(190) and an outer support frame (400) between 
which the LC panel (300) and tw sU*rwuring 
assambty (130-180) «*h the ighl source (110, 120) 

so are arranged and which include overtopping side 
wafts (191, 401) at which the outer support frame 
(400) and the inner support frame (190) are 
attached to each other, the inourifjng holes (410a) 
being formed in at least one of the side walks of the 

* inner Support frame. 

10. LCD board according to daim 9. the iUrrinating 
assembly comprising: 

*> e reflector unrt(l 40) adjacent to the inner sup- 

port frame (190); 

the fight source (110. 120) adjacent to tie 
reflector unit; 

e fight guide unit (130) adjacent to the reflector 
" unit, 

a protection unit (150) adjacent to the fight 
guide unit; 

a prism unit (160. 170) adjacent to the protec- 
tion unit; 

to a d/ftuser unit (1 80) adjacent to the prism unit; 

t» LC panel (300) being placed adjacent to the djf- 
fuser urit and between tie ctffusor unit and the 
outer support frame (400). 

45 

11. Portable display device cctmprising a IXO device 
(700. 500) eocorctng one of claims i to 7. 

12. Computer comprising a LCD oevice (700. 500) 
so accordng to one of claims 1 to 7. 

13. Computer according to daim 12 m the form of a 
portable computer comprising a main body (600) 
with an input device a hinged cover joined with toe 

65 main body whichindudes the casing trameinwhich 
the LCD board '* laterally fastened at opposite side 
wafts of the LCD board. 
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